We use the recently-proved conjecture of Mullineux to determine which modular irreducible representations of the symmetric group Σ n split on restriction to A n , and which remain irreducible (everything taking place over a splitting field for A n of characteristic p 2). An indexing of the absolutely irreducible representations of A n is thus obtained. A modular analogue of the Frobenius symbol for a partition is introduced, which makes the Mullineux map somewhat more intuitive.
INTRODUCTION AND NOTATION
Parameterizations of the irreducible representations of a class of groups by some combinatorial objects provide some of the most appealing results and useful tools in group theory -labeled Dynkin diagrams (groups of Lie type), partitions and tableaux (symmetric groups), etc. It is Alfred Young's parameterization of the ordinary representations of the symmetric group Σ n by partitions of n (see [9] for an overview) that began the line of research we continue here. In particular, Young's constructions were extended by James ([6] ) to representations of Σ n over an arbitrary field K of characteristic p, and we investigate these modular representations which James constructed.
As soon as one has a result about the symmetric group, it is natural to ask what the result implies for the alternating group A n . Young's constructions can be used to give a nice parameterization of the ordinary irreducible representations of the alternating group A n by describing those irreducible representations of Σ n which split upon restriction to A n (see [7, ¡ 2.5]). But James' parameterization of the modular irreducible representations of Σ n has proved much more difficult to use to obtain information about A n . Benson in [3] used a reduction modulo two of the spin representations to determine which 2-modular irreducible representations of Σ n are irreducible upon restriction to A n , and which split as the sum of two (non-isomorphic) irreducible modules (that each Σ n -module must do one of these things is clear as A n is normal of index 2 in Σ n ).
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With the Mullineux conjecture ( [8] ) in the representation theory of the symmetric group now proved ( [5] ), a reasonably nice parameterization of the absolutely irreducible representations of the alternating group A n over a field of odd characteristic is now available. So we will assume that K is a splitting field for A n (n ¢ 1), of characteristic p ¢ 2. The standard approach in descending from Σ n to A n is to use Clifford's theory (see Curtis and Reiner [4,  ¡ 49]), of which we need only an easy application since Σ n £ A n has order 2. First some notation: Let λ be a partition of n (written λ ¤ n); that is,
We usually collect like parts together and write
That the number of partitions of n is equal to the number of possible cycle structures for an element of Σ n , and thus to the number of conjugacy classes in Σ n , is clear. But the number of conjugacy classes in Σ n is the same as the number of ordinary irreducible representations. Young showed how to construct (over Q) an irreducible module S λ for each partition λ, such that if µ and λ are distinct partitions, then S λ and S µ are not isomorphic.
We ¡ 38] for more).
MULLINEUX: A MODULAR λ(
Of course, if λ is a partition of n, then so is λ( , and so λ and λ( correspond 
In the first case, we have that D ¥ D λ 0 A n is irreducible, since D λ is an irreducible Σ n -module and D is an invariant submodule. Then it is easy to see that D λ and D λ 3 sgn n ¥ D m9 λ@ are not isomorphic as Σ n -modules: Assume that σ is an Σ n -isomorphism. Then σ is also an A n -isomorphism; but D is an irreducible A n -module and K is a splitting field for A n . Thus σ must be a scalar multiple of the identity map; but this contradicts the assumption that it is an isomorphism between D λ and D λ 
Summarizing, we have:
FIXED POINTS AND A MODULAR FROBENIUS SYMBOL
So the issue is identifying the fixed points of the Mullineux map. Andrews and Olsson in [2] counted the fixed points of m and described them to some extent. Unfortunately, the fixed points are not easy to "see" from the diagram or the usual presentation of the partitions, as they are in the ordinary case. We shall describe (briefly) the Mullineux map and describe its fixed points. We will use an alternative method of recording the data involved, which makes the map a bit more appealing.
First let us recall the Frobenius symbol of a partition (see for example [1] ), a method of representing a partition to make the conjugation action obvious. Given a partition λ, we draw its Young diagram Notice that n is the sum of all the entries in the array, plus the number of columns. Also notice that another way to obtain the symbol is to set then remove the rim and repeat to obtain a 2 b 2 , etc. The advantage of the notation is that Fr¦ λ( f is obtained from Fr¦ λ by simply interchanging the two rows. In particular, the fixed points of the conjugation map become obvious. We shall see that with an appropriately defined modular analogue of Fr¦ λ , the same is true of the Mullineux map.
Given a partition λ, we define the p-rim of the associated Young diagram then the Mullineux map m is defined by
